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(57) Mcihode dc (raitement dcs troubles de Pinfcrtilitc 
comportant !cs d'apcs suivanlcs : 1) administration d un 
antagonize de la LH-RH, de preference Cetrorelix. en 
quantity su/fisante pour supprimer la LH mdogene mais 
non la secretion de FSH, et 2) induction d'unc croissance 
folliculairc par administration de gonadotrophs ; 
exogene. La suppression selective de la LH permet d la 
secretion de la FSH de se maintcnir au niveau narurel S 
ct ne pcrturbe done pas le de velcppement individuel des 
oestrogenes. L 'antagoniste de la LH-RH peul etre 
admimslre" par voie sous-culan<5c cn doie unique ou 
double de lordre de 1 a 10 mg. dc preference 2 a 6 mg 
Dans une posologie a doses multiples, Tantagoniste de la 
LH-RH peut ctre adminislre* par voie sous-cutanec a 
raison dc 0,1 a 0.5 mg par jour. L 'administration 
commence entre le ler et le ICe jour du cycle, de 
preference entre le 4e et le 8e, et Tovulauon pcu'.'etre 
induite cntre Ic 9e ct le 20e jour par administration de LH 
rec., de LH-RH native, d'agonistes de la LH-RH ou de 
HCG. On peut aussi cdmirustrer de la LH rec, de la LH- 
RH native ou un agoniste de la LH-RH pour <<viter de 
stimuler la phase Iut^ale en neutraJisant les effcts 
ncgdtifs de la HCG. 



(57) A method of treating infertility disorders by 
I) administering an LH-RH antagonist, preferably 
Cetrorelix, in amounts to selectively suppress 
endogenous LH but not FSH secretion and 2) inducing 
follicle growth by . administration of exogenous 
gonadotropin. Jhe selrctive^ supprcss^ allows 
FSH s ecretion to be at natural le vel S iheFeby not - 
artecting individual estrogen development. The LH-RH 
antagonist can be given as a single or dual subcutaneous 
dose in the range of I mg to 10 mg, preferably 
2 mg . 6 mq. In multiple dosing po so logy, LH-RH 
antagonist can be administered subcutaneously in an 
amount in the range of 0.1 to 0.5 mg of LH-RH 
antagonist/day. LH-RH antagonist is applied Parting 
cycle day 1 to 10. preferably on dav 4 to 8. and ovulation 
can be induced between day 9 and 20 of the menstruation 
cycle by adm : nistcring rec. LH. native LH-RH, LH-RH 
agonist or by HCG. In addition rec L H, native LH-RH 
or J^LEiL L agonist _can be given to" l^old" 
hypersttmulauon syndrome and native Ltf CT or a " 
LH-RH agonist can be administered to a void luteal phase 
stimulation by neutralizing the negative effects of HCG. " 
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ABSTRACT 

A method of treating infertility disorders bv n a ■ • 
LH-RH ■ °«or<Jers by I) administering an 

Prefera ^ CetrorCix, in amo^ to select^ 
-Ppressendoge„ OUsLHbut . 

— -zrrzr 

oppression OF LH allows F<JH • 'cctive 

«aiiowsFSH secretion to be at narura] levels twi. 
affecting individual estrogen ^ . ^ by nW 

wogen development TViwdu 

^'■c^^^ gy. LH RH antagonist 

» « 20 ro ' • ^ OVU " n0 " 15 « 

LH-RH, LH-RHas ^ ~ — 

LH RH agonist or by HCG. In addition rec LH nart ,„ 
LH-RH agonist can i* ..„.„, . °aove LH-RH 

-««LH.R„o r . L :rr' vo, "^ rau, -»^-- 

-^•8 me negative effects of HCG. 
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herein by reference. ' ™ Contcnt °^ch is incorporated 
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Field of th» r»^ nrinr} 

1* field of invention is directed to the use of LHRH-antagonists to 
. S treat male and female fertility disorders. 



Background of th f f T7rfl - nn 

™e reasons for unsuccessful attempts to establish pregnancy can be 
20 «^^ teB »I.^ fa0 ^^ d| ^ Todaymany 
Afferent assisted nprodwtioa tcc ^ ^ ^ ^ 

-e used to induce multiple and synchronous fo.licular growth and thereby 
„ obtain fem'lizable oocytes! ■ ' 

Hk M standart ««iHSy to induce muI|jple fou . cu]ar 

" b " *" doses of HMG (Human Meaopausa, 

OcaadoTopta,. m s resu! U i„ ovana, hypc rellmuI a d „, Upoo ^ , 
3^e oe^ee of c~y,e ^ t fteM ^ 

"d-ced by a* of HCQ ^ Chorioo . 0onadotroph) ^ 

o^-oo^.s^cieota^ofoocy^, Du™ 8 ^ toe. ^ cIinic . 
oocytes by .W omilul „ r t^,,,, ^ 

replacement into the uterus. Routinelv !«,•„„• 

. Jr . *°t>nnciy, beginning pregnancy is supported 

b^.onaiad^i^^^Hc^^^ ^ ^ 
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treatment is applied to clinical condition, of male and fanale infertility. 

Complications that arc frequently observed during the 
hyperstimulation procedure are: 

A: premature surge, of luteinizing hormone (LH) at a premature 
5 n " m ' , ' 0Q ! " te "«* foUicics to induced . 

"**■ ° f - *« 25-/. of the patients; Md B . 

ovarian u^rsumuiation ^ by 

wluch u severe cas« retjuire nospitaiization md « lifwhralOTi „ g 

In order <o .void premature LH-surges, today LHRH-agonists are 
10 useduacomedicatton. Byeontmuedaa^muWtJ^drug, < 
complete suppression of endogenous sonadotropins js tMcni fcy ' 
desemitfeauon of pituita* «,„ „„ oo^^ „ f ^ 
Subset. gonadolnjpin )cveb ^ ^ ^ 

>*•<*» «, the piWltao , „ refiactwy (o ^ ^ lh ^ ^ 

.3 inereasingfevelsofes^io,. Disadvantagesa^a.ongtreamtentpetiod 
«- »< suppression d™,.^ ^ 2) u 

*ymp.oms; dismrbance of*. norma, nemtnlal cyc , e . <} ^ ^ fc 

ft".™, nomine determinations „ ordei „ evalime ^ ^ of ^ ^ 

suppression; „ d 5) M^HMO treatment U needed for ova™ 

20 stimulation. 

n« pathogenesis „f kyper5timuilli0 „ Jyndrora<! . s ^ 

understood, but is though, „ be associau* w!h fc use of HCO fo, 
ovulation induction and luteal phaa 

On. recent approach i„ voIva ^ ^ ^ ^ 
»S Ctrorelix ONN). fa, clinicaI ^ ^ ^ ^ 
CtrorelU restuted „ . ^ . voidmct of 
•*■>«*<**.•< a, need for hmo. Due to the immedU* 
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eqwefy supprea premature LH surges. 

Dc Spite ^ iraprovemwtedescn . beda ^ 
modaJ,t,« suffered the drawfe**,^ • 

inymn reduce d,e« ve „^ 
,i j Recentdata obtained with ,. 

male and female infwi , io , f< * "* "WM* of 

"•"""lylowdos^feveU ^ , * ^ 

• ^Phic compos ^ 

OVUte """~ , «i°««. induced,,, 
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the a dministration of standard HCO or by administration of LHRH and/or / 
LHRH agonistic analogs. ( 
These described treatment alternatives are a departure from existing 
protocols, since they are possible only if preceded by treatment for LH- 
5 surge-control with an LHRH-antagonist. In animal and clinical studies 
with Cetrorelix it was shown that the responsiveness of the pituitary to 
LHRH or agonistic analogs is preserved under these conditions of 
treatment Without this treatment, the pituitary cannot respond after 
agonistic pretreatment for LH-surge control due to receptor down- 
1 0 regulation. In addition, the possible use of ovulation inducing agents other 
than HCG results in a reduced incidence of ovarian hyperstimulation 
syndrome. 

On the basis of the described results, for the first time it is possible 
to use normal, non-gonadotropin-stimulated cycles for assisted 
15 reproduction techniques, including sperm injections, by determining the 
time of ovulation by the duration and dose of Cetrorelix given. Especially 
in conjunction with the metho d of ICSI ft ntra-Cyt op 1 asma tic-Sperm - 
Injection) thisantagonist-dependent treatment modality facilitates the 
inc lusion of in^subQ fertile males into this kind of fertility ^tm.nr 
2 0 to the direct injection of male gametes capable for fertilization, this method 
has a high success rate and hence, allows the harvest of only one follicle for 
fertilization. In addition, the use of LHTvH-antagonists like Cetrorelix in 
the described manner relieves the patient from severe ovarian 
hyperstimulation and significantly reduces the costs of a treatment cycle. 
25 LHRH-antagonistsoftbe invention can be used in combination with 

assisted reproduction techniques, especially the extracorporal fertilization, 
e.g. the in-vitro fertilization and the sperm injection techniques. 



2 20 0 5 4 1 

-5- 

Compounds with the desired LHRH-antagooistic activity include a 
LHRH-anaiog such as Ganirelix, Antarelix, Antide, Azaline B, Ramorelix. 
A-76154, Nal-Glu. 88-88, in particular Cetrorelix or a strucfurt-tnnKated 
peptide with LHRH-antagonistic activity or a peptideornirnetic with 
5 LHRH-antagonistic activity, for example D-23980 and D-24824. or a 
bicyclic (1-4. 4-10) LHRH analog with antagonistic activity. 

LHRH-antagonists of the invention can be subcutaneously 
administered in dosage amounts of about 0.001-0.2 mg/kg. 

Both dosing schedules demonstrate the prevention of any premature 
10 LH surge. Ater both posologies good fertilization rate, have been obtained 
with good follicle and oocytes quality. Pregnancy rates are good after both 
treatments. To date, a total of 44 healthy babies are born following both 
treatments. 

The single dose regimen requires only one single injection of 3 ml. 
1 5 This has to be regarded as being convenient for the patient So far, duraUon 
of effect to prevent a premature L H surge is up to 05 days. After 3 days, 
.^^gffh?^^ order to apply a second inje ctionhT 

^ fase of a low res gnderto HMG with prolonged adrninistration of HMoT " 
and if an incre ase of LH values is seen. 
20 The multiple dose schedule requires daily injections of 1 ml for 3 to 

7 days, sometimes up to 10 or 14 day,. This is not as convenient as a single 
or dual injection. On the other hand, regular monitoring of the hormones is 
not required and the application of HCO could even be extended if required 



in rare cases. 

25 



In summary, from a medical point of view, both treatments show 
comparable efficacy, safety and practicability, therefore «sh gynecologist 
should have me possibility to decide upon the dosing schedule with respect 
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to the situation observed in each single patient. 

The results of a phase II clinical trial are shown in Table I. 
A total of 235 patients were treated. 

No prematura LH surge was seen in any patient undergoing 
5 COS/ART treated with either multiple doses of 0.25 mg or higher or a 
.urn Ie dose of 3 mg or higher. During multiple dosing, the mean days of 
Cetrorelix application is 6 days. 25 babies were born by the end of May 
1996 (7 following noiltiple doses; IS following single/dual doses). 
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Table I 



CctroreUx 

Developmett Coofrolled Ovirian Stimultfko (COS/ART) 





Sub). No*. 


Phue 


Dote/Day 


Potoloiy 






n/proof coocepc 


3 


3-10 














19 


C/proof concept 


1 


3-10 




11 


tl/proof concept 


0.3 


3-10 














32 
30 
OX) 


n/ 

dote finding/ 
minimal efTectrvc dose 


0.3 

0.25 mia. effect, dose 
0. 10 no effect, dose 


3-7/14 














21 


n/proof cooctp< 


5 


1 Of 2 




I& 


Il/proof concept 


3 


1 or 2 














32 
30 


O/dotf frndrac/ 
minimal effective Jose 


3 min. effective dose 
2 do effect. Dose 


1 
1 












SUM 
Ruse n 


235 

finished 




71 prej rujKiej (30*) 
16 prej modes (oflfoint) 


44 healthy 
children 



The main advantages in controlled ovarian stimulation (COS/ART) with 

Cetrorelix are: 

1. New therapeutic principle 

a) Prevention of premature LH-surges 

b) Uniform and continuous follicular synchronization 

c) Uniform and continuous estradiol development 

d) Very low LH-values for optimal follicular development 
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2. Short term treatment of 3 to 7 days to max 14 days 

a) Short-tarn exposure duhag follicular development 

b) Low medication exposure during follicular development 

3. No flare-up but immediate hormonal response 

5 4. NoP"treatmentforl4 to 21daysbefo re stanofHMGneede d 
5. Fits well into normal menstrual cycle with 

a) No modification of physiological menstrual cycle pattern or • 

b) No hormonal withdrawal syndromes before stimulation 

6. No or only ultrashort-term residua, effects after ovulation induction 
10 7. effects <^ g „6 follow crnbtyot^rcr 

8. No ovarian cyst formation before start of stimulation 

9. Reduction of HMG. 

Tab* H (flow cto, ^ m cxmpIe „„ , ^ 
^ of HMO mi h „ ^ £onln)lled 

15 ovanansuperovulationforART. 
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Example 

23S patients were treated with Cetrorelix by subcutaneous injection 
of Cetrorelix Acetat-LyophilisaL 

134 patents were treated with multiple doses and 104 patients with 
5 single or dual doses. The muldple doses are 0.25 mg/day or higher. The 
single dose was 3 mg or higher. No premature LH surge was seen in any 
patient undergoing controlled ovarian superovulation for assisted 
reproduction technology (COS/ART) treated with these dosages. Multiple 
doses were applied for 3 to a maximum of 10 days dependent on follicular 
LO development 

As a result 71 pregnancies were obtained = 30.0% 
38 of 134 following the multiple does regimen = 28.4% 
33 of 104 following the single/dual dosage regimen = 31.7% 
Following treatment 44 babies were bom that me«ns 15 following 
5 multiple does and 19 following single/dual does. 1 6 pregnancies are still 

ongoing. Figure 1 shows this in particular 

Figure 1 shows an absolute prevention of any premature LH surge. 

Furthermore, FSH secretion is maintained at a rotund level and therefore 

the individual estrogen development b not affected. 
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1 . In the method of treating infertility disorders by administering 
LH-RH antagonist and inducing follicle growth by administration of 
exogenous gonadotropin wherein the improvement comprises 
administering an amount of LH-RH antagonist sufficient to selectively 
suppress endogenous LH but not FSH secretion which is maintained at a 
natural level thereby not affecting individual estrogen dcvelopi 



an 



}mcnt 



2. The method of treating infertility disorders by administering a 
LH-RH antagonist and inducing follicle growth by adrninistration cf 
exogenous gonadotropic according to claim 1 wherein the improvement 
further comprises using Cetrorelix as the antagonist 

3. The method according to claim 2 wherein the improvement 
further comprises stimulating follicle growth with substances other than 
exogenous gonadotropins. 

4. The method according to claim 2 wherein the improvement 
further comprises rr^taining the follicle development by endogenous 
gonadotropins after inhibition of the action of natural LH caused by the 
LH-RH antagonist preferably, Cetrorelix. 

5. The method according to claim 2 wherein the improvement 
further comprises administering the Cetrorelix subcutaneously in an 
amount in the range of 0.1 to 0.5 mg of Cetrorclix/day during multiple 
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dosing posology. 

6.. The method according to claim 1 wherein the LH-RH antagonist 
is given as a single or dual subcutaneous dose in the range of 1 mg to 10 
mg f preferably 2 mg - 6 rag. 

7. The method of controlled ovarian stimulation in which the LH- 
RH antagonist preferably Cefrcrelix is applied according to clai .. C starting 
on cycle day 6 to 10 and ovulation can be inducrd between day 9-15 of the 
menstruation cycle. 

8. Tbe method according to claim 7 wherein native LHRH or a 
LHRH agonist are given to avoid luteal ph-^se stimulation in preventing tbe 
negative effects of HCG during the luteal phase. 

9. The method according to claim 7 wherein rec. LH t native LHRH 
or LHRH agonist are given to avoid hyperstimulation syndrome. 

10. The method of controlled ovarian stimulation comprising 
administering Cctrorelix to a subject starting on cycle day I to 10, 
preferably on day 4 to 8 and inducing ovulation between day 9 and 20 of 
the menstruation cycle. 

11. The method according to claim 10 whereas the ovulation is 
induced by rec. LH. 

12. The method according to claim 10 whereas the ovulation is 
induced by native LHRH. 
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13. The method according to claim 1 0 whereas the ovulation is 
induced by a LHRH agonist 



14. The method according to claim 1 0 whereas the ovulation is 
induced by HCO. 



